Necrotizing tracheobronchitis is a serious affection observed in ventilated newborns, frequently infants with instable hemodynamic state. It is characterized by acute episodes of airway obstruction. The treatment consists of the desobstruction by rigid bronchoscopy. The vascular theory seems to be of utmost imoortance in the physiopathology. Three cases are reported.
INTRODUCTION
Necrotizing tracheobronchitis (NTB) has recently been described 1 as an iatrogenic pathology, occurring in intubated infants. NTB is most frequently found in premature newborns. 1 It is a serious disease that heals with sequelae such as stenosis of the upper respiratory airways, 2 but in some cases, a sudden airway obstruction may occur, leading to death in 45 to 100% of cases. [3] [4] [5] The pathology of this obstruction is described as a desquamation of the tracheobronchial mucosa with pseudomembrane formation. 4 Two types of treatment are described: repeated bronchoscopies with membrane extraction and extracorporeal oxygenation. [4] [5] [6] The pathogenesis is not well known and many factors may be involved: mode of ventilation, intensive oxygenation therapy, hemodynamic instability, etc. We will describe three cases of NTB and attempt to determine which etiological factors appear to be most relevant.
CASE REPORTS Case 1
A 34-week-gestation female infant was born by spontaneous delivery, with a birth weight of 2300 g. At 3 hours old, she presented respiratory distress. An endotracheal intubation was carried out using a conventional ventilation technique. Clinical and radiological images corresponded to transient tachypnea of the newborn.
At 12 hours old, she presented severe hemodynamic instability related to an early streptococcus B infection. Intravascular fluid replacement was initiated and vasoactive drugs were administered: dopamine and dobutamine (up to 20 mg/kg/minute) followed by a continuous epinephrine infusion for 5 days. Owing to severe pulmonary hypertension, ventilatory support with high-frequency oscillation (HFO) (Eurocare s , SLE 2000, mean frequency: 13 Hz, mean pressure: 12 cmH 2 O) to control refractory hypoxemia, and inhaled nitric oxide were administered from 15 hours old until the third day.
On the 5th day, although she was in a good hemodynamic and respiratory condition, the baby suddenly presented a severe acute respiratory obstructive syndrome with major hypoxia and hypercapnia. An emergency fibroscopy was performed revealing extensive necrosis of the tracheobronchial mucosa with pseudomembrane formations. The baby's condition improved when suction was used and the necrotic membranes extracted. Two similar episodes that required endobronchial aspiration occurred subsequently. On the 15th day, a tracheobronchoscopy revealed a supracarinal stenosis. Steroid therapy was given followed by balloon dilatation at 30 days old. The outcome was favorable.
Case 2
A 28-week-gestation male infant was born by ceasarean section because of pre-eclampsia, with a birth weight of 880 g. An ET tube was inserted in the delivery room and the infant was admitted to the NICU.
He was soon in hemodynamic instability and was treated with vasoactive drugs (dopamine and dobutamine, up to 20 mg/kg/ minute). He received two infusions of epinephrine. A severe respiratory distress syndrome (RDS) occurred and was treated with three instillations of surfactant (Curosurf s ); ventilatory support with HFO (Eurocare s , SLE 2000, mean frequency: 15 Hz, mean pressure: 10 cmH 2 O) and inhaled nitric oxide for pulmonary hypertension were initiated.
On the 9th day, the baby suffered an acute asphyxic episode. An emergency tracheobronchoscopy revealed a necrotic lesion of the tracheal mucosa and the main left bronchus with pseudomembrane formations. Immediate improvement was observed after a thorough bronchoscopic aspiration. During the follow-up period, two further urgent therapeutic endoscopies were required. On the 19th day, a second bronchoscopy revealed an incomplete stenosis of the main left bronchus. A KTP laser was carried out. The outcome was favorable.
Case 3
A 38-week-gestation male infant (birth weight: 2500 g) was referred to the NICU for cyanosis. Fallot's tetralogy was diagnosed. He was operated at 2 months of age (weight 3500 g). At the end of the operation, he presented hemodynamic instability and required vasoactive drugs (dobutamine, up to 15 mg/kg/minute). At 18 hours postsurgery, and in spite of adequate ventilatory support (conventional ventilation mode, peak pressure: 20 cmH 2 O), he presented acute obstructive respiratory failure with severe hypoxia. An emergency tracheal endoscopy revealed extensive necrosis of the tracheobronchial mucosa with pseudomembrane formations. We noted immediate relief of the obstruction after bronchoaspiration. After 36 hours, a second rigid endoscopy was required for a recurrent obstructive episode. The outcome was favorable.
DISCUSSION
These three typical cases of NTB fit in well with the definition of this pathology 1 and with the clinical presentation described in many studies.
In the acute phase, after visualizing mucosal desquamation, two types of treatment are debated: first, relieving the obstruction by tracheobronchial aspiration and membrane extraction by rigid endoscopy, a treatment that was performed in all three of our cases; second, extracorporeal oxygenation (ECMO). 5, 6 The tracheobronchial endoscopy not only relieves the obstruction but also makes it possible to visualize the lesion, to determine its extent and to look for residual stenosis.
Many factors appear to be involved in the pathogenesis of NTB. The mode of ventilation is described as an etiological factor. Many authors have reported on jet-ventilation and high-frequency oscillation (HFO) 6, 7 and two of our cases received HFO. In other studies, cases of NTB are described but are not related to any specific mode of ventilation. 3 We conclude that airflow through the endotracheal tube is not the obvious cause of tracheal lesions 8 and that damage is most probably related to the high pressure to which these airways are subjected.
The role of hemodynamic disturbances is discussed, with some authors reporting on NTB in children who had presented with hemodynamic failure several days before. 9 Our three patients presented major hemodynamic instability shortly before the initial obstructive episode. Vasoactive drugs were needed for several days and these, combined with hemodynamic shock must certainly have hampered the tracheobronchial perfusion and contributed to mucosal ischemia. The location of these lesions supports the probable etiological role of the vascular disturbance. Indeed, the middle and lower part of the trachea are some of the least vascularized zones and they are subsequently more predisposed to ischemia in the case of hemodynamic problems. In the literature, there are many cases of ischemia of the tracheal mucosa due to problems in the vascular system, such as severe congenital heart disease, patent ductus arteriosus, cardiopulmonary transplantation. [9] [10] [11] An intimate relationship seems to exist between the tracheobronchial tree and the major aortopulmonary collateral arteries in these cases. 11 The clinical presentation and endoscopic macroscopy are identical to NTB. Our third case can be considered as related to a vascular etiology. HFO can also disturb the tracheal blood flow by capillary compression, a local effect, and at the same time produce a more general effect, namely compression of the heart and the major vessels, leading to hemodynamic changes.
Finally, the vascular etiology can be explained by an interruption to the blood flow in the submucus microcirculation due to compression (HFO or jet ventilation) or vascular interruption (surgery of congenital heart disease) or a shock with severe vasoconstriction.
